Introduction
There appears to be marked species variation in the effect of different photoperiods on the sexual development of young males. For example, growth and function of the testis are inhibited for a time in Djungarian hamsters and voles reared from birth or weaning under short photoperiods (Clarke & Kennedy, 1967; Grocock & Clarke, 1974; Hoffmann, 1978; Grocock, 1979) , while testis development is relatively unaffected by short photoperiod in lemmings and golden hamsters (Gaston & Menaker, 1967; Reiter, Sorrentino & Hoffman, 1970; Hasler, Buhl & Banks, 1976) . To the best of our knowledge these studies have been only of small mammals in which reproductive function is stimulated in the adult male by long photoperiods. The aim of the experiments described here was to study the effect of different photoperiods on testis growth, plasma testosterone concentrations, and the development of sexual behaviour in a 'short-day breeder', the ram. Because prolactin secretion is known to be influenced by photoperiod in the ram (Ravault, 1976) and has a high degree of involvement in testicular development in other species (Bartke, Hafiez, Bex & Dalterio, 1978) , concentrations of this hormone in blood plasma were also measured to examine whether photoperiodic effects on the testis might be mediated through this hormone. Materials ). Each ram was tested in his home room by recording his behaviour towards a ewe. The ewes were ovariectomized and brought into oestrus as described by Robinson (1954) . Three ewes were available and were randomly allocated throughout. Other rams in the group were separated from the animal under test by a gate which allowed visual and olfactory contact. Behaviour recorded was based on the categories described by Banks (1964) (Snedecor, 1952) incorporating both inter-and intra-assay variation was 8-6% over the range 0-7-4-0 ng/ml (n = 50) and 6% over the range 4-11-0 ng/ml (n = 50). Inter-assay CV between reference plasmas was 12% for a standard of mean value 4-2 ng/ml, and 25% for a standard of mean value 1-2 ng/ml. The same reference samples were assayed routinely by the method of Purvis et al (1974) , which involved extraction of testosterone from the plasma with ether before assay, and mean ± s.e.m. values of 4-3 ± 0-2 (n -20) and 1-4 ± 0-3 (n = 40) ng/ml were obtained. Prolactin. Antisera against NIH-P-S10 were raised in rabbits by using the procedure described by Lynch & Shirley (1975) . Blood taken from one rabbit was characterized and used as antiserum (R3B5) in the assay. The assay procedure was as described for bovine prolactin (Webb, Lamming, Haynes & Foxcroft, 1980) with the following modifications. A 5 µg aliquot of sheep prolactin (NIH-P-S10) was iodinated. Standards (double dilutions from 20 to 0-16 ng/tube) were prepared in 500 µ assay diluent. Antiserum at an initial dilution of 1:200,000 in assay diluent was added in 200 ul aliquots to each tube. This was followed immediately by the addition of 100 ul 125I-labelled prolactin (~20 000 c.p.m.).
The antiserum bound 40-50% 125I-labelled sheep prolactin at a dilution of 1:200 000. (Campbell, Finkelstein & Turek, 1978 Table 2 ). Photoperiod was obviously not responsible for the within-group differences and what caused the variability is not known. However, the experimental design was predisposed towards low sexual drive, since, apart from the behaviour tests, the rams were reared in all-male groups, a procedure which can lead to repressed sexual activity in rams (Banks, 1964; Pretorius, 1967; Anderson & Zenchak, 1976; Zenchak, 1977 (Hutchison, 1978) . Circumstantial evidence for this exists from various experiments. In canaries, the ability of exogenous oestrogen to induce nest building after gonadectomy is significantly enhanced by exposing the birds to long photoperiods (Steel & Hinde, 1972 , 1976 . Similarly, ovariectomized ewes show a seasonal variation of behaviour in response to oestrogen (Raeside & McDonald, 1959; Fletcher & Lindsay, 1971) . There is also evidence to suggest that photoperiod interacts with androgens in the control of sexual behaviour in some male mammals. For example, castrated hamsters maintained in short days had a reduced sexual response to systemic implants of testosterone propionate compared to animals in long days and given an equivalent implant (Campbell et al, 1978; Morin & Zucker, 1978) and castrated red deer show a seasonal decline in sexual responsiveness to implanted androgen (Lincoln, Guinness & Short, 1972) . The observations recorded in the current experiments are a demonstration in the intact animal of photoperiod affecting sexual behaviour independently of plasma testosterone concentrations. The differences in prolactin concentrations in rams in Groups S and L and the negative correlations found between plasma prolactin levels and behaviour suggest that prolactin may be involved in mediating the behavioural response to photoperiod and other data accord with this. Hyperprolactinaemia has been associated with suppressed levels of sexual behaviour in male rats and mice (Doherty, Michael & Svare, 1978) , and elevation of prolactin levels reduced libido in rabbits, overriding pretreatment with testosterone propionate (Hartmann, Endröczi & Lissák, 1966) . Hyperprolactinaemia has also been associated with decreased libido in man (Thorner & Besser, 1977) . That a causal relationship exists in the current study is, however, merely speculative and mechanisms by which prolactin may affect behaviour are unknown.
Prolactin is a necessary adjunct for maximum testicular steroidogenesis in rats and hamsters (Bartke et al, 1978) and on this basis it has been suggested that the high seasonal level of prolactin which normally precedes testicular growth and increased testosterone output in rams may be a prerequisite to prime the testis for maximum seasonal activity (Buttle, 1974) . This is not substantiated by the present studies which indicate no more than a permissive role for prolactin since testicular growth and plasma testosterone concentrations were similar in two groups of animals previously experiencing markedly different prolactin levels. A cycle in plasma prolactin concentration similar to that seen in Group L has been reported for mature ewes kept in a constant photoperiod (Ortavant, Pelletier, Revault & Thimonier, 1978) . Peak prolactin levels always occurred, however, when ambient temperature was high and these authors concluded that this was the external cue because prolactin is known to be elevated by high temperature (Tucker & Wetteman, 1976 ). This would not explain the results of the present study. Although temperature was not controlled, peak plasma concentrations in Group L rams occurred in mid-winter when the rooms were at their coolest and some 4 months out of phase with peak concentrations in Group N; again, tentative evidence that a rhythm in these animals is endogenous. The rams are now being maintained under the same conditions for a prolonged period to determine whether the rhythms presently observed persist.
